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By the comparative m ethod of Swi~toslawski , with water for the reference standard, data were obtained from which were developed t he following equat ions to express the relationship between temperature a nd vapor pressure in the r ange of pressures from 100 to 1,500 mm Hg.
. For benzene, 1211.215 loglOP = 6.905216 -220.870+t In these equations, P is the vapor pressure, in standard millimeters of mercury, exerted by the substance at the temperature t in degrees centigrade.
The method, apparatus, and procedure used in this work have been described in a previous paper [5] .1
From observations at various pressures of t" the boiling point of the substance under consideration, and t w , the corresponding boiling point of water, the constants of equations of the type t.=a+btw+ct 2 w (1) were determined by the method of least squares. For ' 2,2,4,4-t etramethylpentane, however, the simple quadratic form of equation was insufficient and an additional cubic term was found necessary to [Vol. Z6 reproduce the data with adequate accuracy. Using the equations thus obtained, values of ts corresponding to a series of reference values of tw in the measured range were computed. The reference values of tw and the corresponding reference pressures adopted for comparative ebulliometric measurements over the range of 100-to 2,000-mm pressure have been previously tabulated [5] and were taken from the compilation by Osborne, Stimson, and Ginnings [3] .
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The computed values of ts at these reference pressures were used to obtain a relationship of the form
which is explicit in either temperature or pressure. The symbol "log" is used to denote the logarithm to the base 10. Also
(A-log 760) (A-log p)' in which tn is the normal boiling point and t is the boiling point at the pressure p. Equation 3 is useful for calculating the normal boiling point from a boiling point measured at any pressure within the range for which eq 2 is applicable. The benzene used for the measurements was the fifth fraction from a fractional distillation described in a former paper [6] . The 2,2,3-trimethylbutane, 3-ethylpentane, and 2,2,4,4-tetramethylpentane were supplied by D. B. Brooks, of the Automotive Power Plants Section of this Bureau. Their preparation and properties have been described in other papers [1, 2] .
Temperatures were measured to 0.001 ° C., and the equations expressing the data are given so that calculations may be made with them to that precision. The accuracy of the results, however, depends on the purity of the measured substances as well as on the method of measurement, calibrations of instruments, and experimental technique. From the methods of preparation and the observations as to the behavior of the substances with respect to distillation and freezing, which are given in the references cited, it is evident that all the substances were of a high degree of purity. However, no quantitative estimates of their purities are possible and no exact measure of the accuracy of the results can be made. It is believed that the results are accurate to better than 0.01°.
Benzene.-The measured corresponding boiling points of benzene and water are given in table 1 . The expression for the boiling point of benzene as a function of the corresponding boiling point of water is t= -26.8739+0.979949tw+ 0.00089772tw2.
The average deviation of the 16 measurements from eq 4 is 0.004° and the greatest deviation is 0.009°. The normal boilin~ point calculated from eq 4 is 80.098°. The difference between this and the value of 80.094° r eported in an earlier paper [6] on measurements over the more limited range of 660 to 860 mm is just equal to the average deviation of the experimental values from those calculated by eq 4. This agreement is adequate. The t emperatures calculated from eq 4 for the standard reference pressures are given in the second column j of (5) and reproduces the data given in the first and second columns of (9) which reproduces the data for 3-ethylpentane given in table 5 with an average deviation of 0.03 mm and a greatest deviation of 0.09 mm at the highest pressure. The normal boiling point of a sample of 3-ethylpentane may be obtained from a boiling point measured at any pressure between 100 and 1,500 mm by the equation The equation found to represent the corresponding data is
which shows an average deviation of 0.004° and a greatest deviation of 0.009° from the 17 experimental values. The normal boiling point calculated from eq 10 is 122.283°. The temperatures calculated from eq 10 to correspond with the standard reference pressures are given in the fifth column of may be used to obtain the normal boiling point from a boiling point measured at any pressure within the range of 430 to 1,500 mm. Values of the temperature and rates of change of pressure with temperature at even values of the pressure are given in table 6 for all four substances. 
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